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Abstract

An IntelliSchool: A Student Information System (SIS) for Senior High School (SHS) is a software application intended to oversee
and simplify different aspects of student-related academic information efficiently. This study aimed to ensure data accuracy and
consistency, develop a paperless and web-based class record, ensure fairness and transparency in generating forms, and enhance
parent-school communication and involvement by incorporating a messaging system. Descriptive-developmental approach was
employed in this study. Interviews and direct observation of transaction processes were used as data collection methods in
developmental approach. The software development life cycle (SDLC) adopted was Rapid Application Development (RAD),
encompassing stages from requirements planning, user design, development, and system launch. The system was developed using
Code Igniter PHP Framework, MySql, JQuery, and Code Espresso SMS Gateway technologies. In descriptive approach, test case
to check systems functionality and Post Study System Usability Questionnaire (PSSUQ) were administered sequentially to 5 IT
experts and 35 end-users. In data analysis, standard mean was employed. The test case obtained "passed" rating. In PSSUQ, overall
mean is 1.21 across system usefulness, interface quality, and information quality. The system has undergone pilot implementation
through locally hosted network infrastructure, fulfilling its intended nature and purpose. The recommendation was to use a server
that accommodates users without sacrificing the system’s performance.

Keywords: Student Information System, senior high school, test case, Post Study System Usability Questionnaire (PSSUQ), Rapid
Application Development (RAD), Philippines

1. INTRODUCTION

Student Information System (SIS) is a resource that offers a self-service solution for faculty and staff
to get their administrative tasks done in one place and can support them by helping simplify and integrate
work processes [1]. According to Grand View Research, the global market size of the SIS industry was
valued at $7.41 billion in 2021. About 35% of public schools in US revealed that their teachers use EdTech
for classroom work that they would not do without the help of technology [2]. North America had the
highest adoption rate of SIS in 2020 [3]. As the world navigates, academic institutions have also started to
fully embrace the new education age by incorporating advanced technologies digitalizing school operations
that play a crucial role in a school's transition to modern operations such as SIS [4].

In Asian countries like Indonesia, Gaffar et al. [5] showed that the digitalization of SIS has improved
the schools’ management quality, making it easier for users to do their jobs according to their levels and
positions, and store the school’s database neatly and securely. Agarwal et al. [6], in India perceives that SIS
software is essential for all educational institutions in storing student information and can save much
institutional expenditures. Also, it saves the use of paper. Ismail et al. [7] believes that the SIS includes the
courses, curricula, academic departments, or programs offered within each faculty or school. One advantage
it offers is establishing a centralized database for student information that can diminish errors and enhance
the data precision since information is entered only once and subsequently becomes accessible throughout
the entire system [8].

In Philippines, based on the Department of Education Memorandum No. 00-0921-0209, the Digital
Rise Program is an educational framework anchoring the infrastructure, software, and capacity building of
learners and teachers in technology. The Department established collaborations with Microsoft and Google
to ensure a consistent supply of software tools to support teachers in tasks such as overseeing student
records and facilitating the submission of necessary documents [9]. In 2015, the Learners Information
System (LIS) is implemented as an online facility registering the learners enrolled in schools and licensed
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by the Philippine Department of Education (DepEd). Meanwhile, SIS is designed for SHS as a software
application to efficiently oversee and simplify different aspects of student-related academic information.
Hence, automation in the current manual processes is necessary to manage student information efficiently.
Specifically, this system handles every aspect of student data, from admission, class schedules, subjects
enrolled, overall performance, and their personal information [10].

In the context of the locale, it relies on the manual processing system for various transactions within
its instructional and administrative units. This approach involves physical documentation, manual
calculations, and manual submission of various forms and reports. This also involves traditional, paper-
based handling of tasks and generating required reports. However, these processes are more prone to errors
because they involve human intervention, which can lead to mistakes when entering data and processing
transactions [11]. Likewise, this manual system poses challenges when accessing student information from
various offices, and retrieving student information is not straightforward, leading to slow transactions, data
redundancy, and the potential risk of unsecured files.

In this institution, there is a pre-printed enrollment form for students to fill out during enroliment.
The teachers use different forms and encode the same data, leading to data inaccuracy and inconsistency.
They use downloadable electronic class records in Microsoft Excel to compute the students' grades, but
they manually compute the final grade to determine the honor students. More papers are being utilized to
print the different forms. To improve the efficiency and accuracy of data management, the institution should
consider implementing an integrated and automated system. Such a system could help reduce data
inconsistencies, enhance transparency, and enable educators to focus more on teaching and less on
administrative tasks, ultimately benefiting students and staff.

Numerous systems have been developed for SIS that provide features such as student profiles and
grade viewing. There are also classroom-based learning management systems (LMS) that require active
interaction between the students and teachers. In contrast, others focus on managing various school
processes [12]. Parent-specific portals allow guardians to access information on their student's attendance,
academic planning, behavior, and communicate with teachers [1]. The centralization can effectively
diminish errors and enhance the precision of data since information is entered only once and subsequently
becomes accessible throughout the entire system [8]. However, up to this point, the researcher has not
encountered any SIS designed specifically for SHS. There is a lack of systems that enable easy generation
of School Form 9 and School Form 10 and other reports using data extracted directly from the class records,
which leads to the research gap that this study seeks to fill.

Thus, this paper revolved around enhancing the efficiency and accuracy of data across all levels in
senior high school (SHS), accessibility of web-based class records, enhanced communication among
teachers, students, and parents, and generating school forms. The researcher conceptualized an information
system named IntelliSchool as a student information system for SHS.

2. PROJECT CHARTER

The researcher proposed a system that would improve the school’s processes. Specifically, the senior
high school SIS aimed to ensure data accuracy and consistency by developing a standardized data entry
protocol and a central database for seamless integration and verification of student data from various
sources. Also, it developed a paperless and web-based class record for every teacher that will automatically
compute the students’ transmuted grades. Likewise, it ensured fairness and transparency in generating
school forms and determining honor students. It also minimized errors and bias and provides consistent
reports. Lastly, it enhanced the parent-school communication and involvement by incorporating a
messaging system that informs parents about important school activities to improve parental awareness and
active engagement in their child's education.

The proposed SIS has this essential functions. It allows teachers to conveniently upload School Form
1, which contains essential student information, directly from the DepEd LIS. It also provides a web-based
platform for teachers towards class record management. Advisers can view their students' grades, generate
School Form 9 (Report Card) and School Form 10 (Permanent Record), and determine honor students.
Interestingly, this will also generate certificates of recognition for honor students quarterly, automating the
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process and reducing manual paperwork. The students and parents can view grades by opening the system
through their accounts. The system will enable advisers to send SMS messages to students and parents
ensuring that important school announcements are promptly conveyed. It also provides a message box for
advisers to send personalized messages to students, parents, or both. Lastly, this adds and manages teachers'
class schedules so that they can easily be supervised and provides class schedules that allow administrators
or teachers to assign students to their respective classes.

In planning, analysis and development, the researcher used the Rapid Application Development
(RAD) Model to develop the system. RAD is a linear sequential software development process model
emphasizing a concise development cycle using an element-based construction approach [13]. The first
phase entails the requirements planning where the project goals, expectations, and potential issues are
determined. This includes researching the current problem, identifying the project requirements,
functionalities, features, constraints that the project must satisfy, and the requirements’ finalization.
Secondly, the user design manifests the researcher and developer’s translation of the requirements into a
tangible design which involve prototyping, testing, and iterative design refinement. The third phase is the
development which focuses on program and application development, coding, unit, integration, and system
testing to ensure everything is working smoothly and that the result satisfies the organization's expectations.
The final stage is the system launch which marks the completion encompassing data conversion, testing,
transitioning to the new system, and conducting user training [14].

In implementation strategy, the researcher used the parallel deployment. Here, the old and new
systems operate. An advantage of using both systems is comparing new and old information. This helps in
finding mistakes on how the new system handles data [15]. Given that the SHS will be using the new system
while the junior high school (JHS) will continue use the old system, running both systems makes a practical
idea. It allows the new system to be thoroughly tested and validated by the SHS's usage while maintaining
the established system for the JHS.

Meanwhile, project documentation is a collection of data and documents that captures project
information, and its purpose is to gather all documents to make referencing and communication easier [16].
Various methods are available to collect and gather this data, but the researcher chose two methods. The
primary method was interviews with key informants allowing the researcher to ask open-ended questions,
which is useful in designing the User Interface (Ul) and Data Processes [17]. The second involves collecting
forms and reports. Here, data documents like enrolment forms, grading system, etc. were gathered.

Lastly, to maintain the paper’s integrity, the researcher maintained specific measures related to
informed consent, privacy, and data confidentiality. The process ensured voluntary participation and
demonstrate respect for the participants’ rights. Data confidentiality and respondents’ anonymity were
carefully upheld. Their privacy was protected by securely storing and handling their data. In disposing the
data, proper measures, such as shredding and deletion, were taken to ensure the data's confidentiality.

3. FORMS

The existing system relies on various forms and reports, which serve as a reference in devising a new
approach and ensure precise data for the implementation. The organizational forms include school form 1,
enrollment form, list of students per section, electronic class record, grade sheet, summary of grades,
certificate of recognition, school form 9 (SF 9), school form 10 (SF10), teacher's loading form and room
utilization that is composed of class schedule and teacher's schedule, and letter for parent during meetings.

4. PROJECT TECHNICALITY

Project System Scope. The proposed SIS falls under the category of a school management system,
aiming to effectively handle student-related information within an educational establishment upon its
implementation. The system is locally hosted within the school's network infrastructure. Once operational,
the system’s main functionalities are to generate reports to fulfill the role of offering well-structured and
thorough understanding of student performance, attendance, grades, and pertinent data.
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The system encompasses data storage, management, retrieval, and report generation functionalities.
Secure data and information storage are emphasized to prevent any potential loss. This security measure
ensures the preservation and integrity of valuable information within the system. This system requires the
encoding of data needed for every transaction. It allows the uploading of student information from the
generated school form 1 of DepEd's LIS. Additionally, it supports encoding curriculum details, tracks, and
strands with sections, subjects, teachers, schedules, and class records. User-entered data is subject to
specific value types and character limitations defined by the system. It also caters to various users, including
teachers, advisers, assistant principals, department heads, students, and parents.

The transactions encoded in the system include curriculum, strand, and subject management,
scheduling classes and teachers, managing student profiles, managing class records, and generating reports.
Moreover, the proposed system can produce records and reports. These reports encompass a diverse range,
including curriculum outlines, class rosters, teacher assignments and schedules, student timetables, class
records, School Form 9, School Form 10, student lists, and certificates of recognition for honor students.

Usage Scenario. The following users can perform the transactions in the system. The assistant
principal through this system can manage strands, subjects, curriculum, loading, and generate reports. The
adviser can manage student profile, enrolled student, and class record, change/add subject, view
grades/class schedule, and generate reports. The teacher can manage class record, view grades/class
schedule, and generate reports. The department heads can manage teacher’s profile, view teacher’s
schedule, and generate reports. The scheduler can manage schedule, view schedule, and generate reports.
The student can view grades/schedule and generate reports. Lastly, the parent can register their child, view
grades/schedule and generate reports.

Software Interface Description. A graphical user interface (GUI) allows a user to interact easily with
the computer, typically by making choices from displayed menus or groups of icons, and is used to gain
user input for the system, as well as provide some restrictions on what the user can and cannot do [18]. The
interface holds a significant importance in the system’s overall perspective. It acts as a display to evaluate
the system's quality, with an enhanced interface contributing to a more positive perception. A login form is
a graphical user interface element used in the system to authenticate users by requiring them to provide
unique credentials, typically a username and password.

Figure 1. Login Form

Figure 1 shows the login form. This is the
gateway to access the system’s secured area
B o or specific functionalities. It is an essential
component of user authentication and access
control mechanisms. Only authorized

Hello! Please Login!

individuals can access sensitive information,
_ perform specific actions, or utilize restricted
e features.

SIGN IN
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Figure 2. Upload File

Figure 2 shows the upload file interface.
This allows the adviser to upload the
Microsoft Excel file of school form 1
containing the student's profile, downloaded

G v from DepEd's LIS. The adviser clicks the
s Choose File button to browse the file
. Uplozds location and then click the Upload button.
m o e s owEm s me K The file’s name and other details will appear.
Tt | SpeiEin meme  mE G S s fedw Click view in the action column to check the
i : list of students.

Figure 3. Enroll students in the strand

Figure 3 shows the process of updating and
storing students' information in a specific
o strand and school year. This facilitates the
- E3 efficient management of student records
within the specified academic program. It
also displays the user interface through which
s advisers can handle the enrollment and
B update procedures for students. It simplifies
) S = the data entry process, enhancing the overall
organization of student information within
the database. All the entries are stored in the
system's database.

Captured Data from Uploaded Excel (School_Form

Figure 4. Enroll students in the section and period

Figure 4 shows the enrollment of students
in the section and period. This page allows
the advisers to initiate the enrollment of all
students in a specific section and period by
simply clicking the enroll button. This
simplified functionality enhances the
efficiency of the enrollment process,
providing a user-friendly experience for
advisers. The enroll button offers a
convenient and time-saving mechanism for
advisers to manage the enrollment of all
students within a designated section and
period at once.

# DASHB0AZD

MY ACCOUNT

MANAGEMENT
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Figures 5 and 6 show the school form 9 interface. This compiles and displays all the student grades
from all the subjects they have taken, the report of their attendance for the whole year, and values observed
from them based on DepEd’s core values. This comprehensive overview of student performance is
presented within the school form 9 interface and is ready for printing. School form 9 typically consists of
both a front and back pages, where various student data and grade information are organized and recorded.
The integration of this functionality into an interface simplifies the process of generating this critical
document, making it more convenient for advisers to access and print the necessary information for record-
keeping and reporting purposes.

Figure 5. School Form 9 front Figure 6. School Form 9 back
REPOAT OH LEARNER'S DBSERVED VALUES
Repuoiic of the Phispones v
" Tore ot Statwoarts Garter
REPORT ON ATTENDANCE Setmert o acaten REPORT ON LEARNING PROGRESS AND ACH e
Repon ¥ - westen Vs 2 4
Soces om0 ;
AT AN COREISHE G SH00L [ Fepeciog e perat et | % | 0 | @ | o
s - o[ semerr atyes  foten
" sbiects E Rerarks
[ )
oty 2 HUEEBEE LEAROERS FROGRESS REFORT (R0 = by pheicing s ol Ml Bl
Ham: A8, 060 STEVEN Jo NS I [ruaesshetoneiagl et 3d | 4n | w0 | 0 | w0
s [10E B 0 . s o st
e Gotl Setor DA Figino halll I I pepmmeaemaned [ g 150 [0 [ 0
i, of Doy dent ale|1|z|e]ofofo]oc]o]e]e it it BN e D) 5 | rso s o e s -
e SEATEN | - — R jdcioaty | @0 | 0 | 0 | %0
SO ) a1z e cunce (o Sownaa e S0 | 91 | ¢ | w1 | AeD Eemorsunes e 7 o8e s
PARENT J GUARDUANS SGNATURE Dea Fuvet: g " w—— > and Feald CHEE W | mee F—.vam:lmemmns:grd w s |00
‘:"‘:};ﬁ e 1t el whis | her core s, bt e e [f- e Jperrorar urm“
- s e s tavac ]
ate Erpovarmen Tecvaiges Eech L B T ez | 0 | 0 | @ | o
Qe =
v e Gales o -
VEDTEE, S0 £ oy o il Rt
e e = P pred]
e P Somatous esaiss
Gt ot Tonder sbiects SOnrer | Seneter | s w0 raey Casare
N ot Ouervec.
[ e T
gy fer demisionts Case: |[Pq5.nahprr-;hdunnmmmwn o | o | s | ese ki sl
Pararaliss -
Koot ot wnd Frotabifey D W | RS Duserceses Grading Ses Lining
s et i v I 5 Srmmnery o o
VCENTEE. SALARDR, 66D L I T ,";’i.x;:"’ e pases
cerandeg Cltre - :
Frcpalll d e P Faty Sassaciry LR Pazed
Cancellaton of Eigbesty to Tarster [Practical Fesearch | 9% 9% 9% PASSED " B 75 Filed
ok ctran ez, T % | v | v [eeo
sl Basc Cacdas O T )
e
7
oo
.
Figure 7. School Form 10
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This displays the students’ permanent record. It
shows the students’ academic history,
documenting their progress from the first day of
school through graduation. This historical data
includes grades, subjects taken, attendance, and
achievements, providing a complete overview of
the student's educational journey.
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Figure 8. Send Individual SMS
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Figure 8 shows the send individual SMS
interface. This allows the adviser to
compose and send messages to students and
their parents concerning issues. It is
essential because it allows advisers to
communicate openly and efficiently with
students and parents, address issues
promptly, and provide personalized support.
It contributes to a positive and supportive
educational environment while respecting
privacy and confidentiality.

Figure 9 shows the group messaging
interface for sending SMS messages. This
enables advisers to send a text message to
the entire class with a single click.
Additionally, there is an option to include
parents as recipients, particularly for
messages related to meetings requiring their
attendance. It allows the adviser to choose
message templates from the available
options, ensuring uniformity in the
messages sent to recipients. This
functionality enhances communication
efficiency, allowing for quick and uniform
dissemination of information to both
students and their parents.

Figure 10 shows the generate honors
interface. This provides advisers with the
capability to identify honor students every
quarter. Also, it includes buttons for both
generating and resetting honors, offering
flexibility in the process. Additionally, it
allows advisers to filter the identified honor
students for each quarter. This simplifies the
recognition of outstanding academic
performance, enabling advisers to efficiently
manage and track honor students throughout
the academic year.
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Figure 11. Certificate of Recognition
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Figure 11 shows the certificate of recognition.
This printable certificate feature enables
advisers to produce certificates once honor
students have been identified. This allows
advisers to print certificates, serving as a
tangible acknowledgment of students'
academic achievements every quarter.

Figure 12 displays the interface for the
teachers’ class list. This is designed for
teachers to oversee all their class sections.
The list of classes is automatically
available after the assistant principal
assigns the said class or sections to the
teacher. This enables the teacher to
manage the grading components and class
records, access the list of students in each
class they teach, and view class schedules.
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Figure 13 shows the grade criteria and
components interface. This page adds grade
criteria with components in the class record. It
allows the teacher to add criteria with their
corresponding percentage and specify
components for each criterion with the
number of items. These actions are essential
in creating a class record for every subject
and class the teacher teaches each quarter. All
modifications or newly added grade
component details are stored in the system
database.

Figure 14 shows the class record interface. This
manages class records for each class the teacher
handles. It allows the teacher to encode the raw
scores of each student in every component. After
filling in the raw scores, click the compute
button to automatically compute the initial and
transmuted grade, and all updates or changes
will be stored in the database. Then, the teacher
will click finalize class record for the grade of
each student to automatically appear in school
form 9 and school form 10. An option to print
class records is also available. If the teacher
changes the class record, they need to notify the
assistant principal to unfinalize their class record
status so they can edit the entries in their class
record. All modifications and updates to the
class record will be stored in the system
database.

Functionality Test of the Systems Technical Features. The test case determines if different features
within a system are performing as expected and to confirm that the system satisfies all related standards,
guidelines, and customer requirements [19]. It contains test steps, test data, expected results, and actual
results developed for specific test scenarios to verify any requirement [20]. The test case was participated
by five IT experts who thoroughly checked the system’s functionality, which was identified and categorized
based on the objectives of the study. The test case results of the system program and interfaces of the
IntelliSchool: A Student Information System for Senior High School obtained a score of 100%, indicating
a "passed" rating from all participants. The result emphasizes the system's effectiveness and approval
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among the respondents, affirming its strong performance in meeting the requirements and expected
functions.

Table 1. Summary of the Mean Scores in the Functionality of the System

No. Features Results Remarks
1 Uploading of School Form 1 File 100% Passed
2 Customizing a Web-based Class Record 100% Passed

3 Generating School Form 9, School Form 10, List of Honor
Students, and Certificate of Recognition
4 Communicating with Parents 100% Passed

100% Passed

Evaluation of the System Usability. The IntelliSchool: A Student Information System for Senior
High School was evaluated using the Post-Study System Usability Questionnaire (PSSUQ). This is used to
assess the system’s perceived usability after users have interacted with it [21]. The PSSUQ version 3
consists of 16 questions with seven options. It followed a 7-point Likert scale from strongly agree to
strongly disagree. PSSUQ score starts with 1 (strongly agree) as being high usability and ends with 7
(strongly disagree) as very low usability. The lower the score, the better the performance and satisfaction.
PSSUQ was broken down into overall score, system usefulness (SYSUSE) score, information quality
(INFOQUAL) score, and interface quality (INTERQUAL) score.

Thirty-five participants were selected to evaluate the SIS, comprising 2 assistant principals, 5
department heads, 2 advisers, 10 teachers, 1 scheduler, 10 students, and 5 parents. The PSSUQ results
indicate highly positive feedback across various subscales, reflecting a strong agreement and positive user
perception of the system's usability. Users strongly agree that the system is highly useful, with a mean of
1.11 in facilitating their tasks or objectives. This suggests that the functionality and capabilities of the
system align well with the users’ needs and expectations. The rating of 1.30 indicates strong agreement
among users regarding the high quality of information the system provides. All users find the information
accurate, relevant, and valuable, contributing to a positive overall experience. Users strongly agree that the
system’s interface is of high quality based on the mean of 1.21. This suggests that the design and user
interaction elements are well-received, contributing to a positive user experience and efficient interaction
with the system. The overall mean score of 1.21 reaffirms a strong agreement across all subscales, indicating
that users have a favorable perception of the system as a whole.

Table 2. Subscales overall PSSUQ Result

Subscales Mean Verbal Description Interpretation
System Usefulness 1.11 Strongly Agree High Usability
Information Quality 1.30 Strongly Agree High Usability
Interface Quality 1.21 Strongly Agree High Usability
Overall 1.21 Strongly Agree High Usability

Note: 1.0-1.9 (Strongly Agree); 2.0-2.9 (Agree); 3.0-3.9 (Partially Agree),
4.0-4.9 (Neutral); 5.0-3.9 (Partially Disagree); 6.0-6.5 (Disagree); 6.6-7.0
(Strongly Disagree)

Implementation Plan. The SIS is implemented in the SHS during the First Semester of 2023-2024.
The implementation employed a parallel conversion approach, allowing some teachers to continue using
the old system alongside 15 teachers who adopted the new SIS. This method facilitates a gradual transition,
ensuring the new system’s smooth integration without disrupting the entire school's operations.

Before the actual implementation, a pilot testing phase for 5 days was conducted. Throughout the
pilot testing, numerous issues arose, prompting a troubleshooting process to address and resolve
encountered errors easily. Then, it was followed by all end-users’ orientation. All users were required to
attend, enabling them to acquaint themselves with the system's environment. Subsequently, a user training
session followed, depending on the end-users’ availability, providing them with hands-on experience
tailored to their respective roles in utilizing the system.
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The pilot implementation ran for 15 days. The system was integrated into a locally hosted network
infrastructure, featuring a single server equipped with the SIS. Since the server is in the computer laboratory
with an internet connection, end-users visit the computer laboratory for hands-on experience using the
system. The implementation employed a role-based access control to ensure that each user can only access
information and functions relevant to their role. This approach is crucial for maintaining the security and
confidentiality of the data processed within the system.

Table 3 shows the challenges faced during the system’s implementation, encompassing identified
issues and the corresponding actions taken to address them. This table provides an overview of the problems
encountered and a detailed account of the actions implemented to mitigate or resolve each issue,
contributing to a more thorough understanding of the system's performance and troubleshooting efforts.

Table 3. Problems and Actions Taken during Impl,
Probl Action taken
1  The system cannot individually delete subjects 1  Created a process that ensures the list of subjects
from the section list; instead, this action must be in each section is updated in real-time or
performed by deleting subjects in the managed periodically after any deletion occurs in the
curriculum subjects. However, the list of curriculum area. This prevents discrepancies
subjects in each section does not automatically and ensures that changes made at the curriculum

update after this deletion process in the
curriculum area.

Upon using an ordinary computer that serves as
a server, the maximum execution time for
generating class records, computing, finalizing,
and printing class records is from 180 — 300
seconds.

School Form 9 and School 10 information is not
yet complete.

The information of other users cannot be edited.

The system cannot change the signatories in the
certificate of recognition,

level reflect accurately in all relevant strand
sections.

The server was changed to an Intel Core i3
processor and SSD laptop, and the execution
time is from 30 to 120 seconds.

Template for School Form 9 and School Form
10 information is already complete.

A facility for editing user information and
creating other users' accounts was provided in
the admin account.

Editing of signatories' names and uploading of
signatures was provided in the admin account.

6. PROJECT MANAGEMENT

Project Cost Estimates. The system cost is Php 191, 160.00. The system’s total development cost
will be Php 280, 460.00 for the whole year of the development process. Each year, there will be an increase
in the said amount including operational and maintenance costs, and the total increase will be computed
based on the researcher's estimation. The total cost of the new system is 316, 860.00.

Project Cost-Benefit Analysis (CBA). It can be seen in CBA that the development and
implementation cost for the project is Php 321,860.00. Over the project's lifetime, annual operation and
maintenance costs increase by 10%. The present value of these costs, factoring in a 12% discount rate, is
calculated, resulting in cumulative time-adjusted costs of Php 499,344.68 in the fifth year. On the benefits
side, the new system is expected to generate benefits over five years, with increasing returns. These benefits
are also time-adjusted and cumulatively presented. The cumulative lifetime adjusted cost (including
benefits) demonstrates the financial impact, resulting in a positive Net Present Value (NPV) of Php
174,760.70. The Return on Investment (ROI) is 58.74%, and the Payback Period is estimated at 2 years and
4 months. Additionally, various cost-saving measures, such as reducing preprinted forms and improving
productivity by 10%, contribute to a total benefit of Php 184,000.00.

Project Schedule. The researcher’s Gantt chart was composed of 36 weeks to complete the system
development process. The activities were based on the rapid application development (RAD) model. In
each of RAD phases, there were specific activities that the researcher followed closely during the
development of the SIS. The Program Evaluation Review Technique (PERT) chart is a project management
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tool employed to plan, arrange, and harmonize project tasks [22]. The researcher constructed a PERT table
and PERT Diagram to identify the slack time and critical path. In the PERT table, it was identified that
activities involved in the system development, such as rapid prototyping, iterative development, continuous
testing, user involvement, and integration of feedback, take three weeks each, and project documentation,
which takes four weeks to finish and is considered as the longest path. All activities were considered critical
because there was no occurrence of slack time.

Software requirements. The researcher used different software technologies to develop the system
such as Codelgniter, MySQL, JQuery, and Code Espresso SMS Gateway. Codelgniter is a widely used and
open-source platform that enables developers to create websites and applications easily using the PHP
framework to quickly build dynamic applications with valuable code-writing features [23]. PHP is a
programming language that enables one to connect and operate various databases when building a website
[24]. Codelgniter was used to develop a SIS for various plug-ins to choose from, modules, libraries, and
other resources to provide users with a dynamic and user-friendly environment. MySQL is the most used
database system in conjunction with PHP and is highly efficient, dependable, and user-friendly. MySQL is
used in a SIS as a server database system.

JQuery is a fun and lightweight JavaScript toolkit that offers various techniques for modifying CSS
differently [25]. Code Espresso SMS Gateway is an Android SMS server integration which allows users to
send and receive SMS messages through an external SMS gateway provider using the Android device as a
server [26]. This is useful in a SIS when there is a need to send large volumes of SMS messages, or the user
wants to integrate SMS functionality into the system.

Hardware Requirements. Table 4 provides a detailed list of the hardware components that were
utilized during the SIS implementation. This table includes information about the hardware, such as
computers, servers, networking equipment, and any other devices or infrastructure that were essential to
the successful system deployment and operation. These hardware components would have been crucial in
supporting the software and data.

Table 4. Hardware Specifications

Hardware Minimum Requirements Specifications

Server Computer  Processor Quad Core
Memory 8GB
Hard Disk 1TB

Client Computer  Processor Dual Core
Memory 4 GB
Hard Disk 500 GB

Monitor 20" LCD Display

Mouse Any compatible mouse

Keyboard Any compatible keyboard

Router 300Mbps at 2.4 GHz, ADSL 24/3.3 Mbps speed

Wi-Fi Extender 300Mbps Universal Wi-Fi Range Extender

Printer 3 in 1 Printer

Postpaid Phone Android Phone

7. RISK MANAGEMENT

Project Risks. The researcher used categories of risk to identify the probability, impact, and
management of the risk. First, the researcher identified the following risks: Business risk (BU), project risk
(PD), customer risk (CU), and supplier risk (SP). Second, the researcher assessed each risk. Business risk
(BU) could involve factors that impact the overall success and sustainability of the educational institution
which may include changes in enrollment trends, shifts in educational technology, budget constraints, or
evolving regulatory requirements [27]. Project risk (PD) would revolve around uncertainties that could
affect the successful system creation and implementation like technical challenges, scope changes, delays
in development, or unexpected resource limitations [28].
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Customer risk (CU) could involve challenges related to the end-users’ expectations and needs, such
as students, parents, teachers, and administrators. Uncertainties might arise from misunderstandings of user
requirements, changes in priorities, or resistance to adopting the new system [14]. Supplier risk (SP) could
be caused by external partners providing essential components or services, such as software platforms,
hardware components, or consulting services. These risks might include potential delays, quality issues,
and availability of materials in the market [29]. Table 5 shows the possible risks that could cause the system
failure.

Table 5. Risk Table of Student Information System

ID Risk Category  Probability Impact
R1  Underestimation of the System Cost BU 25% 3
R2  Underestimation of the System Scope PD 25% 3
R3  Delayed delivery of the System Ccu 40% 2
R4 Difficulty in understanding the System tools SP 30% 3
R5  Lack of technical staff to maintain the System BU 30% 2

Change of School Management BU 50% 1
I-catastrophic 2-critical 3-marginal 4-negligible

Risk Mitigation, Monitoring, and Management. Risk mitigation focuses on reducing the impact of
risks. Risk monitoring involves ongoing observation and assessment of risks. Risk management
encompasses the overall process of identifying, addressing, and overseeing potential challenges, developing
plans to address them, and executing these plans to ensure the system's success [30]. Table 6 shows the
strategy in addressing the issues of underestimating system costs. It is critical to conduct a complete budget
estimation to ensure an accurate understanding of the cost before presenting it to the accommodating
organization. Any alterations to the estimated cost within the organization can make cost estimation less
dependable.

Table 6. Underestimation of the System Cost

Description Probability Mitigation Monitoring Management
Underestimating ~ 25% 1. Identify any 1. Examine and 1. The researcher
system costs can ~ Cost potential assess the must seek financial
pose challenges (316,860.00) unexpected project paper's support to cover
when presenting Exposure financial risks cost and the system's
the proposed (79,215.00) associated with benefit expenses.
budget. the analysis. 2. The researcher

development. 2. Record and allocates its

2. Analyze and keep financial resources primarily
track all the statements towards covering
expenditures current and the system's
made by the accurate. expenses.

researcher.

Table 7 shows methods for mitigating the risk of comprehending the system's scope. Developers
should identify the system's functional constraints to align with the organization's requirements. It also
emphasizes the researcher's responsibility to deliver the system punctually while fulfilling all necessary
functionalities.
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Description Probability Mitigation Monitoring Management
The occurrence of  25% Employ brainstorming  Check and assess ~ Allocate additional
this risk involves Cost techniques to create a ~ whether the time for the system
additional project (316,860.00)  clear picture of the researcher is development process.
requirements Exposure system’s content and following the right  Talk about the
resulting in (79,215.00) functionality. path in breaking system's extent with
modifications to the Anticipate any down the system.  the advisor and
project's scope. It potential areas of the Document the consultant.
encompasses system that may have  specific
including features uncertain or undefined information that
in the system that boundaries. has been covered
were not part of the in the discussion.
initially agreed-
upon scope.

Table 8 shows an overview of the pre-system development planning process, highlighting the
transformation of plans into potential risks and how they can be prevented. It also acknowledges that
researcher idleness can be a risk factor. Effective time management and thorough monitoring of details are
essential to prevent delays in meeting the required deadlines.

Table 8. Delayed Delivery of the System

Description Probability Mitigation Monitoring Management
The system's 40% Carefully plan the Examine and assess Agree for an
reliability may be Cost PERT method to the PERT table to extension of
compromised due to  (316,860.00)  establisha verify if the working hours.
an unpredictable Exposure scheduling researcher is on track.  Fast-track system
schedule, resulting (126,744.00)  foundation. The researcher should development by
from limited time Prepare a schedule  adhere to the working twice as
dedicated to system of tasks. established schedule.  quickly.

development.

Table 9 shows the transformation of inexperienced project staff into potential risk and outlines the
measures taken to address this risk during project development. To mitigate this risk, it is essential to design
the system to be user-friendly, ensuring that users can easily operate it without errors and generate accurate

transaction reports.

Table 9. Difficulty in Understanding the System Tool

Description Probability Mitigation Monitoring Management
The risk of staff 30% Participate Perform a dry Include additional
difficulty in Cost during user run of the personnel in the
understanding the system (316,860.00) training developed development
requires that the Exposure schedule at system. Share process.
developer start ina way  (95,058.00)  school. Increase  partial results Compensate a

that is straightforward the amount of

with the adviser

developer for the

and user-friendly, time dedicated and consultant.  system
making it easy for users to studying the development.
to grasp and quickly system tool.

learn how to operate the

system.

Table 10 provides information about the deficiency of technical staff available to maintain the
system. It likely includes data or details regarding the shortage of personnel with the necessary technical
skills and expertise to ensure the smooth operation and ongoing system maintenance. The table serves as
documentation of this staffing issue and may offer insights into the potential challenges or risks associated

with a lack of technical support for the system.
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Description Probability Mitigation Monitoring Management
The lack of 30% Identify and Regularly review the  Clearly define and
technical staff to Cost provide training to  workload and tasks prioritize system
maintain the (316,860.00) existing staff assigned to the maintenance tasks and
system indicates a  Exposure members with existing technical focus on the most
shortage of (95,058.00)  related skills. staff to ensure they essential functions first.
qualified can handle the Explore options for
personnel with the Consider responsibilities reallocating existing
necessary outsourcing effectively and resources and
expertise and specific without potentially outsourcing
skills to ensure the maintenance tasks  overextension. non-critical
proper operation to third-party Establish key maintenance tasks to
and maintenance service providers.  performance ensure that available
of the system. indicators (KPIs) and  staff can effectively

metrics related to
system maintenance
to identify any trends
or issues that may
arise due to the staff
shortage.

manage the most
important aspects of
system maintenance.

Table 11 provides insights into a significant risk related to changes in management. This risk focuses
on when new management takes over. There is a concern that they may not support the SIS. The
consequence of this lack of support could potentially render the system non-functional. In essence, the risk
is that the new management's decisions or actions might lead to the neglect, disinvestment, or abandonment
of the system, resulting in its inability to operate effectively. This table likely further details the
implications, likelihood, and potential mitigation, monitoring, and management strategies for this specific
risk to help stakeholders understand and address the challenges associated with change in management.

Table 11. Change of School Management

Description Probability Mitigation Monitoring Management
A change in 50% Develop a Regularly Develop a strong
school Cost comprehensive monitor KPIs to change management
management (316,860.00) transition plan that detect any signs plan that addresses
poses a risk of Exposure outlines the of declining the potential impact
potential (158,430.00) smooth transfer of  system support or  on the school's
disruption to responsibilities, functionality due  systems, processes,
established including system  to the and technology.
processes, support, fromthe  management Implement continuity
requiring outgoing to the change. measures, such as
adaptation and incoming Implement documenting critical
potential delays in management. feedback processes, system
system Engage with key channels for configurations, and
implementation stakeholders, such  teachers, staff, responsibilities, to
and user adoption. as the new and students to ensure that the

management, voice concerns or  school's systems

teachers, and staff,
to communicate
the value and
importance of the
system.

issues related to
the system's
functionality and
support.

remain operational
and well-supported
during the
management change.
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8. SOFTWARE METRICS

In this study, the researcher used Function-Oriented Metrics as software metrics to measure certain
aspects or characteristics of a software piece or its specifications. In the function points, Fi is seen as a
complexity adjustment factor. It is determined by evaluating responses to specific questions, and these
responses are rated on a scale from 0 to 5. On this scale, 0 indicates no influence, 1 for incidental, 2 for
moderate, 3 for average, 4 for significant, and 5 for essential. This rating helps assess the complexity of the
system based on the significance of these factors. In the fourteen (14) questions, the count total (Fi) is 53.
This table also shows the estimated relative size and complexity of the software, which is 1885. This is
equivalent to Php 191,160.00 as the estimated system cost based on the function point.

9. CONCLUSION AND RECOMMENDATIONS

Based on the functionality test of the system's technical features aligned with the study's objectives,
the system program and interfaces achieved a “passed” rating from all participants. The result emphasizes
the system's effectiveness and approval among the respondents, affirming its strong performance in meeting
the requirements and expected functions. The system usability evaluation revealed highly positive feedback
across various dimensions, indicating a strong consensus and positive user perception of the system's
usability. End-users express appreciation for the system's functionality and additional features, highlighting
its significant role in simplifying tasks, expediting processes, and embracing an environmentally friendly,
paperless approach. In essence, the system fulfills its intended nature and purpose after pilot
implementation. In terms of the system, it is recommended to use a server to accommodate users' needs
without sacrificing the system's performance. For end-users, it is recommended for them to participate in
user training sessions to acquire comprehensive skills in navigating the system, troubleshooting common
issues, and understanding their roles and responsibilities. Lastly, for future researchers, additional
recommendations include incorporating a payment system into the student information platform, allowing
students to conveniently settle their contributions through various payment gateways like GCash and Maya.
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